Cocoa intake attenuates renal injury in Zucker Diabetic fatty rats by improving glucose homeostasis.
Glucotoxicity (high levels of glucose) is a major factor in the pathogenesis of diabetic kidney disease. Cocoa has anti-diabetic effects by lowering glucose levels. However, whether cocoa exerts beneficial effects on the renal cortex glucose homeostasis and the molecular mechanisms responsible for this possible protective activity remain largely unknown. Thus, the potential anti-diabetic properties of cocoa on insulin signalling, glucose transporters and gluconeogenic enzymes were evaluated in the renal cortex of Zucker Diabetic fatty (ZDF) rats. Male ZDF rats were fed a control or cocoa-rich diet (10%), and Zucker Lean animals received the control diet. ZDF rats supplemented with cocoa (ZDF-Co) showed decreased body weight gain, glucose and insulin levels, improved glucose tolerance, insulin resistance and structural alterations in renal cortex. Moreover, cocoa-rich diet ameliorated insulin resistance by reverting decreased tyrosine-phosphorylated-insulin receptor levels and by preventing the inactivation of glycogen synthase kinase-3/glycogen synthase pathway (GSK-3/GS) in the renal cortex of ZDF-Co rats. Cocoa antihyperglycaemic effect also appeared to be mediated through the diminution of phosphoenolpyruvate-carboxykinase (PEPCK), glucose-6-phosphatase (G-6-Pase), sodium-glucose-co-transporter-2 (SGLT-2), and glucose-transporter-2 (GLUT-2) levels in ZDF-Co rat's renal cortex. These findings demonstrate that cocoa alleviates renal injury by contributing to maintain the glucose homeostasis in type 2 diabetic ZDF rats.